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Litter is recognized as a form of street pollution and a key issue for solid waste managers. Nablus district
(West Bank, Palestinian Territory), which has an established network of urban and rural roads, suffers
from a wide-spread litter problem that is associated with these roads and is growing steadily with a
well-felt negative impact on public health and the environment. The purpose of this research was to
study the effects of four socio-economic characteristics (gender, income, marital status, and religious con-
victions) of district residents on their attitudes, practices, and behavior regarding street litter generation
and to suggest possible remedial actions. All four characteristics were found to have strong correlations,
not only with littering behavior and practices, but also with potential litter prevention strategies. In
particular, the impact of religious convictions of the respondents on their littering habits and attitudes
was very clear and interesting to observe.
 2008 Elsevier Ltd. All rights reserved.1. Introduction
Problems with the pollution of roads, public transport facilities,
and other public or semipublic spaces exist in many countries,
cities, and communities. This is unpleasant from the viewpoint of
city hygiene and because of the ﬁnancial costs associated with
the cleanup of these places. Pollution, in many cases, is caused
by littering – the careless, incorrect disposal of minor amounts of
waste (Cone and Hayes, 1980; Geller et al., 1982; Keenan, 1996;
Stokols and Altman, 1987; Hansmann and Scholz, 2003). Litter is
a special type of municipal solid waste (MSW). It is distinct from
other types of MSW in that it is a solid waste that is not deposited
in proper receptacles. Litter includes any solid or liquid domestic or
commercial refuse, debris or rubbish. Without limiting the gener-
ality of the above, this includes soft drink bottles (both plastic
and metal), glass, metal, cigarette butts, small pieces of paper, fab-
ric, chip and confectionery wrappers, fast-food packaging, bottle
caps, other bottles, plastic straws, wood, food, abandoned vehicles,
abandoned vehicle parts, construction or demolition material, gar-
den remnants and clippings, and soil sand or rocks. Similarly, any
other material, substance or thing deposited in a place if its size,
shape, nature or volume makes the place where it is deposited dis-
orderly or detrimentally affects the proper use of that place,
whether or not it has any value when or after being deposited, isll rights reserved.
+972 92344319.considered to be litter (Aarne and Alan, 1981; Vasilind et al.,
2002; New SouthWales Environment Protection Authority (NSWE-
PA), 2003).
For example, it is estimated that several trillion-cigarette butts
are littered worldwide every year – billions of cigarettes ﬂicked,
one at a time, on our sidewalks, beaches, nature trails, gardens,
and other public places every single day (CigaretteLitter.org,
2006). Cigarette butts also present a threat to wildlife. Cigarette ﬁl-
ters have been found in the stomachs of ﬁsh, birds, whales and
other marine creatures who mistake them for food (Santos et al.,
2005a). A total of 200 million cigarette butts and 20 million ciga-
rette packets are discarded in the United Kingdom each day, many
onto the ground, accounting for 40% of street litter (Mindell, 2001).
Litter has gone from being viewed primarily as an aesthetic
problem to a broader environmental issue (Wang and Pereira,
1980). It is described as something in the wrong place, a wasted
material or resource, wrong and bad for the environment, harmful,
bringing fear of illness and disease (e.g., syringes and toxic waste),
and a result of a consumerist, materialistic society. New sources of
litter are becoming increasingly evident. Changing consumer pat-
terns in relation to take-away food and increased use of unsolicited
advertising materials are examples of activities that now inﬂuence
litter (Vasilind et al., 2002).
Three types of negative impacts are associated with litter, none
of which are easily quantiﬁable. One impact is aesthetic blight.
Although there is little disagreement with the fact that more litter
is uglier than less litter, little work has been done to translate this
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Syrek, 1975). The second type of impact is medical. Armstrong and
Molyneux (1992) observed that 5% of all injuries at their hospital in
Liverpool, England, were caused by glass and that most glass re-
lated injuries occurred on the street. The third type of impact is
the cost associated with litter collection and the economic losses
(direct and indirect) caused by the presence of litter in public
places. For example, dumped rubbish and roadside litter costs Vic-
torian councils nearly $22,000 a day to clean up (Victorian Litter
Fact Sheet, 2008).
Several causes can contribute to an increase in public littering
rates, such as the lack of social pressure to prevent littering, absence
of realistic penalties or consistent enforcement, social rebellion, and
lack of knowledge of the environmental effects of littering. Other
causes also include poor packaging design of commercial products,
amount of litter already present at a particular site, presence and
wording of signs referring to litter, and the number and/or place-
ment and appearance of waste collection bins at the site (Kapoor,
2001; Somerville et al., 2003; Hasan, 2004; Gray and Gray, 2004;
Santos et al., 2005a). Similarly, an array of socio-economic factors
can affect public attitude towards littering, frequency of littering,
and the effective approaches to hinder the littering tendencywithin
an individual (Willoughby et al., 1997; Santos et al., 2005b; Liu and
Sibley, 2004; Arafat et al., 2007; Storrier and McGlashan, 2006).
These factors are region- and culture-dependent, and it is very
important to study them if an effective littering-prevention pro-
gram is to be designed (Liu and Sibley, 2004). To get a better com-
prehension of the complexity of street litter problems, integration
between socio-economic and environmental studies is essential.
The participation of the community in the production and use of
scientiﬁc knowledge is considered the best approach to environ-
mental management (Kapoor, 2001).
In developed countries, many studies have been conducted to
evaluate and apply strategies to reduce pollution by behavioral
control of littering (Paltes and Hayward, 1976; Meichenbaum
et al. 1968; Burgess et al., 1971; Reich and Robertson, 1979; Reiter
and Samuel, 1980; Cialdini and Reno, 1990; Singhapakdi and La-
Tour, 1991). In developing countries, on the other hand, littering
behavior has received relatively little research attention. Many
countries, including the Palestinian Territory (and the Middle East
in general), suffer from a widespread littering problem. This paper
categorizes some of the variables that inﬂuence the littering
behavior in the Palestinian Territory and attempts to recommend
some remediation measures to reduce and tackle the problem.
Hence, this work will be of signiﬁcance to decision makers in the
Palestinian Territory (and other developing countries as well) to
tackle this problem. The aims of this work are: (i) to investigate
the perception of people on aspects related to street littering;
and (ii) to correlate the littering attitudes and practices of people
in the Palestinian Territory with four socio-economic characteris-
tics (gender, income, marital status, and religious convictions).2. Methodology
This study was carried out in Nablus district, located in the
northern part of the West Bank-Palestinian Territories. The popula-
tion of Nablus district is projected at 363,630 in 2006 (Palestinian
Central Bureau of Statistics (PCBS), 1999). The study was carried
out during June and July of 2005. The study population consisted
of all adults and children above 12 years old residing in the district.
The sampling guide published by Magnani (1997) was used to
estimate the sample size, in which two steps were involved: calcu-
lating the number of sample elements required in order to satisfy
the measurement requirements for a given indicator, and calculat-
ing how many households would have to be contacted in order toﬁnd the number of elements needed in the ﬁrst step. Formulas for
these calculations were utilized. The sample size was 1000 people
from a wide spectrum of social and economic status (SES). A multi-
stage sampling procedure was utilized in the selection of the study
subjects (Fowler, 1984). The estates were stratiﬁed according to
the SES (low, lower-middle, upper-middle and high). The stratiﬁca-
tion criteria were based on general status of housing and type of
residence. From each stratum, a predetermined number of subjects
were randomly selected for survey (Scheaffer et al., 1990). In each
selected estate, blocks or homes were randomly selected at every
group block or home. A central point for each estate was deter-
mined. While at the central point, a direction was randomly se-
lected; the nearest block or home in the selected direction was
the ﬁrst one to be included; once a block or home was selected,
the next one to be selected depend upon the chosen direction.
The main tool used in data collection was a structured question-
naire speciﬁcally designed for this study. The questionnaire cov-
ered socio-economic characters of the respondent as well as
variables related to the respondent’s littering attitudes and prac-
tices. The questionnaire included four independent variables: (1)
gender, (2) marital status, (3) level of income and (4) level of reli-
gious convictions. As for the latter, the interviewees were asked in
the questionnaire to categorize themselves as ‘‘a person with
strong religious convictions”, ‘‘a person with moderate religious
convictions”, or ‘‘a person with weak or no religious convictions”.
Six dependent groups of variables were included in the survey:
(1) street littering frequency, (2) types of litter items usually
thrown, (3) the main driving cause to litter, (4) the most effective
technique in preventing the interviewee from throwing litter in the
streets, (5) willingness to volunteer in a public street cleaning cam-
paign, and (6) the interviewee opinion on responsibility for street
cleanness. After the questionnaire was pre-tested, it was adminis-
tered to the respondents in the local language, which is Arabic. The
interview was conducted from door-to-door and the questions
were targeted to the head of the household, the spouse, any other
adult, or a child provided he/she was 12 years or older.
Pre-testing of the survey was conducted with an expert evalua-
tor from An-Najah National University and responses were coded
for statistical analysis. The pre-testing was to determine the effec-
tiveness of the survey questionnaire, and to help determine the
strengths and weaknesses of the survey concerning question for-
mat, wording and order. Most of the basic demographic and socio-
economic information was elicited using multiple-choice
questions. Respondent gender was sight-coded by the interviewer.
The interviewer read the questions to the participants and re-
corded responses on the questionnaire. The respondents were as-
sured that their anonymity would be protected, and consent to
the study was considered implicit in agreeing to be interviewed
for the survey. For these reasons, no written consent for participa-
tion was obtained. Analysis of data was performed by the use of
Statistical Package for Social Sciences (SPSS) computer program
version 11.0. Descriptive statistics such as means and ranges were
computed. Appropriate test of signiﬁcance (Analysis of Variance
(ANOVA) test) was performed to determine the relationships be-
tween socio-economic variables (the four independent variables)
and the respondents littering attitudes and practices (as presented
in the six dependent groups).3. Results and discussion
3.1. Sample distribution
Table 1 shows the surveyed sample distribution based on gen-
der, marital status, level of income and level of religious convic-
tions. About 60% of respondents were males and 40% were
Table 1
Surveyed sample distribution (numbers and percentages) based on gender, marital
status, income, and level of religious convictions
Independent group Number of respondents
(percentage in parentheses)
Total
Gender
Male 596 (59.6) 1000 (100%)
Female 404 (40.4)
Marital status
Single 628 (62.8) 1000 (100%)
Married 325 (32.5)
Divorced 11 (1.1)
Widower 36 (3.6)
Monthly family income (NIS)a
0–1000 343 (34.3) 1000 (100%)
1001–2000 350 (35.0)
2001–4000 221 (22.1)
>4000 86 (8.6)
Level of religious convictionsb
Low 70 (7.0) 1000 (100%)
Medium 663 (66.3)
High 267 (26.7)
a 1 USD = 4.2 NIS (New Israeli Shekel).
b As expressed by respondents.
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respondents was single (62.8%), while the lowest percentage was
of those who were divorced (1%). In terms of the level of income,
the highest percentage (35.0%) consisted of those whose family
has a monthly income of 1001–2000 New Israeli Shekels (NIS)
(the equivalent of 250–500 USD), and the lowest percentage
(8.6%) was of those whose monthly family income exceeds 4000
NIS (1000 USD). Finally, 66% of respondents categorized them-
selves as ‘‘moderately religious”, 27% as highly religious, and 7%
as non-religious.
In the following sections, the impacts of the four socio-eco-
nomic factors studied on the littering behavior of the interviewees
are discussed. For each factor, the statistical ANOVA test was used
to determine which of the responses (i.e., the dependent groups)
were signiﬁcantly correlated (i.e., with p-value < 0.05) to the so-
cio-economic factor of concern.
3.2. Effect of the gender on littering
In order to see the effect of gender on littering, the ANOVA test
was performed. The test revealed that three dependent groups
have a statistically signiﬁcant relationship (p-value < 0.05) withTable 2
Variation in citizens’ response based on gender
Question Answer
Do you throw litter in the streets? Never
For absol
Only whe
Sometim
Mostly
If you throw litter, which of the following types
of litter items do you usually throw?
Cigarette
Glass bot
Food was
Bulky ite
If you litter, which of the following you feel will be most effective
in preventing you from throwing litter in the street?
Fines
Negative
Moral an
Better str
Public aw
Increased
Nothinggender, as shown in Table 2. The highest percentage (28.2%) of re-
sponses by male interviewees regarding throwing litter in the
streets was ‘‘only when there is no nearby litter can”, while for fe-
males, the highest percentage (41.3%) answer was ‘‘never”. The
percentage of females who claimed to never litter (41%) was al-
most double that for males (22%). Similarly, more males (21%) than
females (17%) admitted to littering ‘‘most of the time”. This indi-
cates that littering is more common among males, which agrees
with the ﬁndings of others (Krauss et al., 1978; Meeker, 1997). This
observation also ﬁnds its roots in the local customs of the Palestin-
ian community, where littering by males carries less of a negative
image than when conducted by females.
As for the impact of gender on the type of litter thrown, our
study (Table 2) shows that cigarette butts were more commonly
thrown by males (43.3%) than by females (3%). According to the
Palestinian Central Bureau of Statistics (PCBS, 2006), Palestinian
males smoke more than females, which explains our observation.
About 28% of Palestinian males aged 15–29 smoke while only 1%
of Palestinian females in that age group smoke. For the older age
group (above 29 years), about 32% of the males smoke, compared
to only 3.3% among females. While ‘‘cigarette butts” were the most
common item among male interviewees, ‘‘food wastes” was the
most common item among females. Both males and females iden-
tiﬁed ‘‘glass bottles” as the second most common litter item
thrown, whereas males and females identiﬁed bulky items (e.g.,
boxes) as the least common litter item thrown.
According to female interviewees, the twomost effective factors
that help in preventing street littering are ‘‘increasing moral and
religious convictions” followed by ‘‘the increased availability of lit-
ter cans”. For males, the same two factors were also placed as the
most effective but with their level of importance reversed. Interest-
ingly, the fear of negative image seems to have an identical impact
in preventing male and female respondents from littering. Fines, on
the other hand, seem to be slightly more effective for females than
for males. It is interesting to see that an average of only 12% of the
respondents think that ﬁnes are an effective method for litter pre-
vention. This is probably due to the weak law enforcement in the
Palestinian Territories under the current political conditions, and
may not be necessarily true in other parts of the region. Generally
speaking, research shows that men and women think and respond
differently with regards environmental issues (Wilson and Daly,
1998; Wilson et al., 1996; UNDP, 2003; Harper, 2004). This is
due to both psychological and social factors (Wilson and Daly
1998; Wilson et al., 1996). It is important therefore to elicit these
differences when planning for management options.Percentage of respondents (%)
Male Female
22.5 41.3
ute necessity 20.6 0.4
n there is no nearby litter can 28.2 25.2
es 7.7 5.7
21.0 17.3
butts 43.3 2.6
tles 30.9 40.3
te 18.7 45.5
ms 7.1 11.7
11.8 14.0
image 9.6 9.5
d religious convictions 25.4 29.7
eet cleanness 15.0 16.0
areness campaigns 4.1 6.2
availability of litter cans 28.8 23.0
will stop me from littering 5.4 1.7
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Table 3 presents a summary of the signiﬁcant ANOVA test re-
sults (p-value < 0.05) correlating the marital status of respondents
to littering habits. For married and widow(er) respondents, the
most common response to the question ‘‘do you throw litter in
the streets?” was ‘‘never”, while for single and divorced respon-
dents the most common answer to the same question was ‘‘for
absolute necessity”. This result agrees with previous ﬁndings by
Heberlein (1971), which suggest that married individuals litter less
than single ones. The majority of all groups have responded posi-
tively to the question ‘‘Would you be willing to volunteer in a pub-
lic street cleaning campaign?”, although the agreement percentage
was lower among the single and widow(er) respondents, compared
to the married and divorced respondent groups. Overall, about 44–
64% of the people surveyed claimed to be willing to participate in
such a campaign. It is also interesting to see that widow(er)s are
more determined in their stand regarding this issue, where only
11% of the widow(er) interviewees responded with ‘‘not sure”,
compared to 31% of single respondents. It is possible to attribute
at least some of the above ﬁndings to maturity and social stability.
Widow(er)s (who are, more commonly, at an advanced age) and
married individuals are expected to be at a higher level of social
maturity and stability, which will reduce their tendency to litter.
It is important to remember that individuals in the ‘‘singles” group
include most of the children, teenagers, and college students who
were interviewed during this study. These young individuals are
more likely to litter.
3.4. Effect of the monthly income on littering
Table 4 shows a summary of the signiﬁcant ANOVA test results
(p-value < 0.05) correlating the respondent’s monthly income to
littering habits. In the monthly income groups of (1001–2000
NIS), (2001–4000 NIS), and (more than 4000 NIS), the most com-
mon response to the question ‘‘Do you throw litter in the streets?”
was ‘‘for absolute necessity”, while in the monthly income group of
(0–1000 NIS) the most common answer to the same question was
‘‘never”. This contradicts the observation that littering is higher in
the area occupied by people with a lower average annual income
and literacy (Santos et al., 2005b; Rhodes, 2008). One would expect
that high income, which is usually associated with higher social
and educational status, should contribute to litter reduction. It is
possible to explain this observation based on the ‘‘subconscious
psychological self-defense” theory (Abu-Zant, 2006). When con-
fronted with such question as ‘‘Do you throw litter in the street?”,
a disadvantaged interviewee may consider the question as an
‘‘accusation” or an ‘‘impression” formed by the asker. The intervie-
wee may further believe that this ‘‘impression” stems from their
low economic status. Being inconvenienced with the question,
the interviewee is likely to take a subconscious psychological
self-defense position and answer with ‘‘never”.Table 3
Variation in citizens’ response based on marital status
Question Answer
Do you throw litter in the streets? Never
For absolute necessity
Only when there is no nearby litter
Sometimes
Mostly
Would you be willing to volunteer
in a public street cleaning campaign?
Yes
No
Not sureAccording to interviewees with family income of (1001–2000
NIS) and (more than 4000 NIS), the two most effective factors that
help in preventing street littering are ‘‘increasing moral and reli-
gious convictions” followed by ‘‘the increased availability of litter
cans”. For interviewees with monthly income of (0–1000 NIS)
and (2001–4000 NIS), the same two factors were also placed as
the most effective with their level of importance reversed. It is
interesting to notice from Table 4 that ﬁnes were thought of as
the most effective litter prevention measure by a larger percentage
of respondents (18.4%) in the higher income bracket (>4000 NIS),
compared to only 11.4% of respondents who believed the same in
the lowest income group (<1000 NIS). Still, for all income levels,
ﬁnes came in third or fourth on the list of most effective litter pre-
vention techniques.
Finally, there is a common agreement among all respondents of
all income levels that street cleanness is a shared responsibility of
the citizens and the local authorities. It was also interesting to see
that the respondent groups with the lowest monthly income (0–
1000 NIS) and the highest monthly income (more than 4000 NIS)
contained the highest percentage of respondents who believe that
street cleanness is the responsibility of the local municipalities
alone.
3.5. Effect of religious convictions on littering
The ANOVA test revealed that four dependent groups have a
statistically signiﬁcant relationship (p < 0.05) with the level of reli-
gious convictions of the respondents, as shown in Table 5. Table 5
reveals that the type of litter thrown by people is related to their
level of religious convictions, in an interesting way. It was found
that ‘‘cigarette butts” litter was the highest among respondents
with a low religious level, ‘‘glass bottles” litter was the highest
among interviewees with a medium religious level, while ‘‘food
waste” litter was the most common among people with a high reli-
gious level. Smoking is considered a religiously forbidden act by
conservative Muslims. This explains why a low percentage of inter-
viewees who identiﬁed themselves as having strong religious con-
victions identiﬁed cigarette butts as a litter item which they throw,
whereas food waste was the most common litter item for this
group. In the Palestinian community which has a high percentage
of smokers (among males in particular), it is interesting to see that
cigarette butts and glass bottles were the most common among
respondents with low and medium levels of religious convictions.
There was a general agreement among respondents, with vari-
ous levels of religious convictions, that the main leading reason
for street littering was the ‘‘insufﬁcient availability of litter cans”.
The second leading reason for street littering was the ‘‘dirtiness
of the streets” for respondents with medium and high levels of reli-
gious convictions, compared to ‘‘laziness”, as reported by respon-
dents with a low level of religious convictions.
Generally speaking, there was a positive attitude among most
interviewees towards participating as volunteers in public cam-Percentage of respondents (%)
Single Married Divorced Widow/er
25.8 36.3 18.2 52.8
26.4 29.2 36.4 13.9
can 20.9 17.8 18.2 11.1
8.6 3.4 9.1 8.3
18.3 13.3 18.2 13.9
44.3 54.8 63.6 47.2
25.0 26.9 18.2 41.7
30.7 18.3 18.2 11.1
Table 4
Variation in citizens’ response based on the level of their family monthly income
Question Answer Percentage of respondents (%)
0–1000 1001–2000 2001–4000 >4000
Do you throw litter in the streets? Never 37.3 26.6 25.8 26.7
For absolute necessity 21.3 30.6 26.2 37.2
Only when there is no nearby litter can 17.2 21.4 22.2 14.0
Sometimes 5.8 7.7 8.1 4.7
Mostly 18.4 13.7 17.6 17.4
If you litter, which of the following you feel will be
most effective in preventing you from throwing litter in the streets?
Fines 11.4 15.0 8.6 18.4
Negative image 10.8 11.1 7.6 3.9
Moral and religious convictions 29.3 27.5 22.9 27.6
Better street cleanness 8.1 16.8 22.4 18.4
Public awareness campaigns 4.0 4.8 7.6 1.3
Increased availability of litter cans 30.6 21.6 29.0 25.0
Nothing will stop me from littering 5.7 3.3 1.9 5.3
In your opinion, street cleanness is the responsibility of whom? The citizens only 12.8 7.4 6.4 2.4
The municipality only 18.1 15.7 13.3 24.7
Both the citizen and the municipality 69.1 76.9 80.3 72.9
Table 5
Variation in citizens’ response based on the level of religious convictions
Question Answer Percentage of respondents (%)
Low level of
religious
convictions
Medium level of
religious convictions
High level of
religious
convictions
If you throw litter, which of the following types of
litter items do you usually throw?
Cigarette butts 51.7 30.8 20.1
Glass bottles 15.0 38.7 27.2
Food waste 23.3 24.5 37.3
Bulky items 10.0 6.1 15.4
Insufﬁcient availability of litter cans 43.1 58.4 53.6
Habit 13.8 8.0 6.8
If you litter, which of the following is the main
driving cause for you to litter?
Laziness 16.9 5.2 3.4
Dirtiness of the street (i.e., feeling that abstaining
from littering will not help much)
7.7 19.9 24.3
Lack of law enforcement 7.7 7.0 9.8
For fun 10.8 1.4 2.1
Would you be willing to volunteer in a public
street cleaning campaign?
Yes 29.0 42.9 65.5
No 40.6 29.9 13.1
Not sure 30.4 27.2 21.3
In your opinion, street cleanness is the
responsibility of whom?
The citizens only 2.9 8.6 10.1
The municipality only 53.6 15.9 9.4
Both the citizen and the municipality 43.5 75.5 80.5
I.A. Al-Khatib et al. /Waste Management 29 (2009) 449–455 453paigns for street cleaning. The rejection rate for participation in
such campaign was highest (41%) among respondents with a
low level of religious convictions, and lowest (15%) among inter-
viewees who identiﬁed themselves as highly religious. It is possi-
ble to say that religious convictions contribute to a better
acceptance of the concept of volunteering in such a common-
good act. This perhaps emphasizes the importance of incorporat-
ing litter prevention as a topic in religious education (which is a
mandatory topic in the Palestinian curriculum for Muslim stu-
dents in public schools). Moreover, street cleanness was agreed
by the majority of interviewees with medium and high levels of
religious convictions to be a joint responsibility of both the citi-
zens and the local municipalities, while the majority of intervie-
wees with a low level of religious convictions mentioned that
street cleanness is the responsibility of the local municipalities
only. These observations reveal a unique character of Middle
Eastern communities. That is the tendency of its citizens to con-
sciously and sub-consciously associate good citizenry with higher
religious standards.3.6. Implications of study results
Judging by the responses for the ﬁrst question in Tables 2–4, a
high percentage (about 70%) of the interviewees admitted to lit-
tering on the streets, although at variable frequencies and for var-
ious reasons. It is worth mentioning that this data is likely to
underestimate the number of people who actually litter, since
some of the respondents may have felt constrained by the ques-
tion, and therefore answered dishonestly. Overall, this reﬂects a
wide-spread littering practice. This is further supported by a qual-
itative ﬁeld observation by the authors that litter of all kinds
(glass, metal, organic, etc.) was very visible throughout the streets
of the city of Nablus. Medical waste was also sometimes observed
in streets near healthcare centers. As a result, many Palestinians
have suffered from wounds caused by broken glass and other
sharp litter objects, as streets serve as playgrounds for many chil-
dren in Nablus district, which is also the situation in all other Pal-
estinian districts and many cities in developing countries. This
study indicates the extensive amount of broken glass on the
454 I.A. Al-Khatib et al. /Waste Management 29 (2009) 449–455streets of Nablus district, as glass bottles constituted 30–40% of
litter items thrown, as seen in Table 2. According to a study con-
ducted by Al-Khatib et al. (2006), out of 240 children surveyed in
Nablus district, 87.1% had been injured by broken glass litter at
some point in their lives.
There are many factors that can contribute to reducing the lit-
tering behaviour among people. The majority of interviewees in
this study have indicated that the main two factors that do or
can help in hindering them from littering were ‘‘moral and reli-
gious convictions” and ‘‘increasing the availability of litter cans”.
Given the fact that Islam is the religion of the majority of the res-
idents in the area and that Islam, like other religions, places strong
emphasis on cleanliness to the extent that it considers the removal
of dirt from streets as an ‘‘act of worship”, the role of religious
clergy in this regard becomes very important. It will be vital, for
example, for clerics to take advantage of religious ceremonies to
frequently discourage people from littering, which will help in
reducing the littering phenomenon. Particular focus should be gi-
ven to enhance moral convictions among residents since the litter-
ing practice was found to be more common among residents with
low moral and religious convictions. Interestingly enough, the re-
sults in Table 2 show that there are more people who will abstain
from littering driven by moral or religious convictions (about 27%),
compared to those who will abstain as a result of a typical anti-lit-
ter public awareness campaign (5% only) via TV or other media
outlets. Similarly, Table 5 shows that as the level of religious con-
victions increases, so does the willingness to volunteer in a public
street cleaning campaign, and the feeling of shared responsibility
for street cleanness.
On the other hand, community satisfaction with the adequacy
of litter disposal facilities was not high, indicating that those using
public places may be forced to litter due to the absence of nearby
litter bins. As the second most vital factor in litter reduction, local
authorities (municipalities and village councils) should increase
the number and optimize the distribution of litter bins on the
streets and other public places as a measure to discourage people
from littering. Nonetheless, although increasing the number of lit-
ter bins is expected to help, there have been reports in the litera-
ture suggesting that this may not be a total solution. One study
indicates that most littering occurred within 5 m (16.5 ft) of a gar-
bage can (Dart Container Corporation, 2008).
The strong sense of belonging members of the community
clearly had with their local public places appeared to result in will-
ingness to volunteer in a public street cleaning campaign. A high
percentage of respondents are willing to volunteer in such cam-
paign. This agrees with a survey conducted by Harris and Associ-
ates Inc. (1970) in which the public was not only demanding to
see the government involved but very willing to become person-
ally involved in developing a solution (Robinson, 1976). The opin-
ion of survey respondents about street cleanness being a
responsibility of both the citizen and the municipality also high-
lighted the community expectation that more could be done to
raise the efﬁciency of litter management.
Finally, there is an urgent need for a holistic approach to litter-
ing and litter reduction in the Palestinian territory. This requires a
focus of both litter clean-up strategies (effect) and litter prevention
programs (cause). Since the gender, income, and marital status
proﬁles of the litterer are correlated to their littering practices,
multiple messages will be more effective in the reduction of this
phenomenon among citizens in the Palestinian territory, as well
as other developing countries. Public awareness at all levels, with
emphasis on males, youngsters, and single residents, as the pri-
mary target groups, should be a way of bringing about litter reduc-
tion in the Palestinian territory. Moreover, there is an urgent need
to develop a framework or strategy that encompasses the full
range of inter-relationships between municipalities and villagecouncils and their litter management responsibilities. There is also
a need for strong leadership by an organization that has litter as its
primary focus. It is likely that additional funding resources should
be located for new projects and programs that address the cause of
littering, proactive infrastructure, education, behavioral research,
and policy development.4. Conclusions
Despite its scientiﬁc relevance and importance for solid waste
management and pollution prevention, studies on littering are very
scarce in the Palestinian territory and in most developing coun-
tries. This paper investigated the major causes of litter, the com-
mon behaviors related to littering and the commonly littered
items. One of the primary beneﬁts of this paper is that it helps
the Palestinian territories (and probably other developing coun-
tries with a similar social setup) to target litter prevention and
abatement efforts to the probable offenders and sources of litter.
The results suggest that cigarette butts, glass bottles and food
waste comprise the largest portion of litter in Nablus district.
Public perception and attitude studies related to street littering
are very important for establishing administrative and strategic
priorities. As a general pattern, a high percentage of residents
admitted to littering on the streets. Littering behavior was found
to be directly related to the four socio-economic characteristics
that were studied in this work. These are gender, family income,
marital status, and religious convictions. For example, it was
found that males litter more than females, and widow/ers and
married individuals litter less than single and divorced ones. Peo-
ple who identiﬁed themselves as ‘‘strongly religious” were found
to litter less than those who have weak or no religious convictions.
These socio-economic characteristics were also found to impact
the type of litter thrown by people. For example, females and
strongly-religious individuals rarely throw cigarette butts as litter
items.
The results of this study emphasized that an integrated ap-
proach to litter prevention is likely to be the most effective method
of tackling the litter problem in Palestinian communities. Inte-
grated approaches include cognitive, social, and technological
means. A cognitive solution, for example, would be convincing
people not to litter. Our study indicates that the community’s reli-
gious leadership would be an ideal ally in doing that. A social solu-
tion can include things as substantial ﬁnes for those caught
littering. Finally, a technical solution would simply be providing
more litter bins and cleaning up after littering has occurred.
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